Abstract
Introduction
Nigeria's population and resources are vast, but its challenges loom equally large. The country is on the verge of experiencing a potential demographic dividend, or the economic growth due to the increase in the share of a country's population in the working ages (and the corresponding decline of those in the non-working ages). If Nigeria adopts the most appropriate and effective policies, it can capitalize on its natural advantages to address current challenges while promoting future economic growth and social development and becoming not only an African, but a global leader. Investments must be made in this growing labor force, as well as future generations, to ensure that the Nigeria's course of development proceeds in a positive direction.
Nigeria is the most populous country in Africa and the eighth most populous country in the world, with approximately 162 million people. Despite declining fertility, Nigeria's population is expected to continue to grow to 239 million by 2025 and 440 million by 2050 due to population momentum, making it then the 4 th most populous country in the world (United Nations 2012). Most of this growth will be people in the working ages, between age 15 and 64. Thus, the dependency ratio, or the number of children and elderly (under age 15 and over age 65) divided by the number of working age adults (between ages 15-64), will fall over this period from 88 dependents per 100 workers in 2010 to only 69 dependents per 100 workers by 2050. The median age of the total population is likewise anticipated to increase from 17.9 to 21.4 years over the 40-year period from 2010 to 2050 (United Nations 2012). These trends are of particular importance because Nigeria is expected to make up three percent of the total world population and 14 percent of Africa's population by 2050 (United Nations 2008). Thus, Nigeria will be poised to be a major player in the global system, and particularly important in the African region. In addition to its valuable human capital, Nigeria's oil and gas resources represent a potential development boost. Nigeria contains 37 billion barrels of proven oil reserves (CIA 2009 ) and 5 trillion cubic meters of natural gas reserves (Ross 2003) . It is already ranked among the top 13 oil producers globally (Akpan 2006) and produced 34 billion cubic meters of gas in 2007, exporting 21 billion (CIA 2009 ). Yet despite these tremendous resource advantages, Nigeria continues to lag behind on many development indicators. Why? Primarily Nigeria has not properly invested in its current and future labor force, nor has it developed its oil and gas industries to produce long-term growth in both jobs and GDP, nor has it diversified its economy (World Bank/DFID 2005) .
Will Nigeria's current and future population composition be a benefit or a burden? How might Nigeria's relative share of working age persons (15-64) and dependents (under 15 and 65 and over) contribute to long term economic growth and development? The economic growth potential posed by the demographic transition is created by a decline in mortality that precedes a large decline in fertility. This period of lower mortality and higher fertility, often known as a baby boom, will ultimately lead to a working age bulge or a potential demographic dividend when this large cohort of children grows up. However, whether the working age bulge constitutes a dividend or not also depends on the availability of employment. A country's dividend cannot be realized if there is widespread unemployment among its working age population. This is because those outside the labor force consume part of what is produced by the currently employed, and this influences the amount of surplus that is available for investment after consumption. A larger surplus can lead to increased investment and increased economic growth, therefore, assuming that jobs are available, a lower dependency ratio is an advantage.
This paper aims to examine the age and sex composition of Nigeria as it relates to various population characteristics, including level of urbanization, educational attainment, household structure, wealth, religion, ethnicity and language, and employment and occupation. Based on this analysis, some key findings and policy recommendations related to population policy -as well as broader social and economic development -are presented.
Following the introduction, we present findings from the 2008 DHS, along with comparisons to the 2003 DHS, to examine the current status and trends of Nigeria's population age and sex composition, particularly as it relates to the socioeconomic status, household composition, religion and ethnicity/language and employment and occupation, and family planning needs.
Nigeria's demographic composition and trends based on United Nations population projection data and its implications for its demographic dividend are presented next. Finally, the last section of the paper, summarizes key findings, draws conclusions and presents policy recommendations.
Nigeria's population structure and the demographic dividend Figure 1 , it is also projected to increase quite rapidly, with over the half the population living in urban areas by 2015 and over three-quarters of the population living in urban areas by 2050 (UN 2009). These vast discrepancies between the two sources of data remain a key challenge to research in the country and investments in estimation and projection techniques to generate credible data on population dynamics and outcomes may be an important effort in understanding the demographic process and associated potential dividends in Nigeria.
In terms of growth, as shown in Figure 1 , the UN estimates that the urban population in Nigeria is growing currently at a rate of about 3.75 percent, and it will continue to grow at a rate of at least 3.26 percent annually through 2025 to 2030 and 2.60 percent between 2045 and 2050 (UN, 2012 . Meanwhile, the growth rate for the rural population is already at 1.2 percent and expected to continue to decline, reaching less than 1.0 percent growth by 2025 and 0.24 percent by 2045 -through 2050 (UN, 2012 . While this seems quite low, considering the high rural fertility rates, it suggests that mortality may be much higher in some rural areas than in urban areas. Note that rural residents probably generally have poorer health and lower life expectancies than urban residents (with the exception of some slum populations) (Montgomery et al. 2003) , although no research from Nigeria is available that supports this possibility.
In general, natural increase (fertility minus mortality) represents a greater share of urban growth in sub-Saharan Africa than it does in other regions (Chen et al. 1998) , so these urban growth rates in Nigeria likely capture relatively high (although now declining urban fertility rates). Although urban growth was higher in Africa than in the rest of the world, the continent still experienced an overall decline in urban growth during the 1990s and 2000s (Potts 2006; Bocquier 2005; Bocquier 2003; Potts 2000; Potts 1995) , which corresponds with the UN estimates. Recently researchers have suggested that the UN urban projections for both Nigeria and subSaharan Africa overall are much too high (Potts 2012; Bocquier and Mukandila 2011) .
Nevertheless, even if these projected rates are not exactly right, one can anticipate that the percentage of Nigeria's urban dwellers will increase while the percentage of rural dwellers will decrease over time. Addressing the needs of these increasing numbers of urban residents, including their access to food, housing, education, employment and services will be a major challenge for Nigeria's government in the coming decades and will be critical in harnessing the benefits of her demographic dividend. Some of these new urban residents will be migrants from rural areas (Mberu 2005) , so there will likely be additional challenges in integrating them into the cities, but many will be the children of current urbanites, as natural increase (fertility) is also contributing to urbanization. The characteristics of urban populations will be examined in turn in each of the following sections.
Age and sex structure Table 1 shows the age and sex structure of the national population according to the 2006 census data. It is clear at first glance that the majority of the population is younger than 30 years old. In fact, about 70 percent of the population is under age 30 and about 41 percent of the population is younger than age 15. This is a very large cohort of young people, and particularly of young children, who will be entering the educational system and then the labor force (under an ideal scenario).
The sex ratio (ratio of males to females) is generally greater than one for children, but it reverses in the 20s, when there are somewhat more females than males, and then reverses again in the 40s, when there are more men than women up through the oldest ages. This suggests some potential son bias, as well as a potential older age bias. Male mortality among young adults may be quite high as well, especially in light of high maternal mortality rates for young adult females. However, the data are somewhat suspect and further analysis is required to truly understand the sources of these sex ratio differences. It is not possible to compare these numbers directly with the DHS data, because about three times as many women as men were interviewed in that survey. On average, women are much less educated than men, although there seems to be some improvement for both sexes. According to both DHS surveys, the majority of both men and women worked last year, but more men than women worked in both survey years. Employment seems to be down slightly for both men and women between 2003 and 2008, but is over 65 percent total. Nearly 40 percent of Nigerians live in urban areas. Approximately 85 percent of households in the DHS are male-headed in 2008 (compared to about 84 percent in 2003), and the mean age of the household head was approximately 44 years in both years. According to the 2006 Census, the average household size is large, with over 72 percent of households having at least five people. Mean household size in the DHS surveys confirms this. Marriage is relatively universal in Nigeria and those who are widowed or divorced at younger ages often remarry.
Education
As Not surprisingly, urban residents have higher levels of education than their rural counterparts. Sixtynine percent of urbanites have secondary or higher levels of education, while only about 37 percent of rural dwellers do. Educational access is more difficult in rural areas, as there are fewer schools and fewer resources, in addition to the tradition that rural children are often kept from attending school to help with agricultural or home chores (Montgomery et al. 2003; UNESCO 2000; Enaohwo 1983 ). As the data in Table 3 also demonstrate, there is a clear positive relationship between wealth and educational attainment, with the middle and richer quintiles having higher percentages of people who have attained secondary or higher levels of education compared to the poorer quintiles. In sum, women, and those living in rural areas, those living in the northern part of Nigeria, Muslims and traditionalists, and the poor are worse off in terms of formal educational attainment. In relation to maximizing the demographic dividends, addressing these educational disadvantages among these disadvantaged groups will be uppermost for Nigeria currently and in the years to come.
Employment
Table 4 (below) shows results for employment and occupation by age, sex, region, type of place of residence, and educational attainment using the 2008 DHS data. (Note that many of these values do not sum to 100 percent because of missing values for occupation.) The first column shows the percentage not working by various characteristics. Unemployment rates are quite high among the younger age groups; 66 percent of teenagers were not working in 2008, possibly because many are in school, but also undoubtedly due to high youth unemployment. This percentage has declined substantially since 2003, when it was 73 percent. Unemployment seems to have declined over the five-year period from 2003-2008 among all age groups, which is a good sign. Yet, it is only after age 30 that unemployment rates drop below 25 percent. Unemployment was relatively high in all regions, but lowest in the South South and highest in the North West. In 2008, 32 percent of urban residents were unemployed, and about 30 percent of rural residents. The connection between education and employment is a mixed picture. Unemployment is, somewhat counter intuitively, lowest among those with primary education (18 percent) and highest among those with secondary education (38 percent). This potentially suggests that those who either attend but do not complete secondary school and/or those who complete secondary school are at a disadvantage on the job market, while there are still enough jobs for those with at least some primary education in Nigeria. Unemployment is relatively high (at least 17 percent) among all educational groups, however, there is likely a need to create jobs at all skill and educational levels.
Looking at occupational distributions, there are relatively low percentages employed in clerical work and unskilled manual labor across all age groups and other socio-demographic categories. Those in the younger age groups are most likely to be employed in agriculture or sales. In the older age groups, people are also generally employed in agriculture or sales, but there are larger percentages also in professional or technical work and skilled manual labor. There is an urban-rural divide in occupational distributions as well. The highest percentage of workers is found in sales occupations in urban areas, and in agriculture in rural areas. Skilled manual labor, household and domestic, and professional or technical jobs also make up large percentages in urban areas, while sales and skilled manual labor jobs are also important in rural areas. As seen in the previous section, educational levels are higher in urban areas, so this coincides with the distribution of occupations by educational attainment. According to the 2008 DHS, 33 percent of those with higher education are in professional and technical jobs (down substantially from 44 percent in 2003), and 18 percent are in sales (up from about 10 percent in 2003). This suggests that fewer university graduates are finding jobs commensurate with their training. Likewise, over a quarter of those with completed secondary educations are in sales, but relatively large percentages are also in agriculture, household and domestic, and skilled manual labor. Most with primary or no education who work are in sales, agriculture, and, to a lesser extent, skilled manual labor. Although further analysis of the labor market and economic situation is needed, these descriptive statistics seem to suggest that there may be a significant number of Nigerians with secondary or higher levels of education who are underemployed in sales, agriculture, or skilled manual labor. Women's labor force participation is far behind men's, likely because of high rates of childbearing, particularly at young ages, when women might first enter the labor market. These results point to the persistence of female labor force disadvantages identified in the country in the last 20 years. The World Bank (1996) identified the legal, regulatory, and cultural barriers that keep women disadvantaged relative to men in terms of access to health, education, financial, and agricultural extension services. Similarly, apart from facing discrimination in employment, Adeyeye (1996) and Haddad (1991) had highlighted how women also face lower chances of independent escape from poverty, in part because women's large share of domestic commitments prevents them from seizing new and profitable opportunities as readily as men. Urban and rural unemployment were similar in 2003, but now urban unemployment is higher than that in rural areas. As urbanization proceeds at a rapid pace in Nigeria, there will be even more urban unemployment if jobs are not created for the millions of young people-both urban residents and migrants to urban areas-who will be finishing their educations and entering the labor market for the first time.
Unemployment appears to be high across the entire country, so the development of industries and employment must have a national focus (albeit with regionally appropriate components), and not just focus on one or two potential areas for job creation in one or two regions. Agricultural employment seems to be the main force that is reducing unemployment, but this should only be seen as a positive trend if wages and income for farmers are well above subsistence level. In addition, increasing employment in agriculture may lead to other problems in the long run if agriculture is not developed in an ecologically sound manner. Several researchers have noted the negative environmental impacts of common agricultural practices like slash and burn in Nigeria (Junge et al. 2008; Onwuka 2005 ).
Nigeria's population projections and implications for demographic dividend
The UN projections assume that Nigeria is currently a medium-fertility country; in other words, although fertility is still well above replacement level, it is declining and expected to continue to decline. However, because Nigeria's TFR is currently still over 5 children per woman, even with the assumption of a steady decline, it is still not expected to reach replacement level fertility by the end of the projection period, 2050. This is under the medium-variant assumption. Under the high-variant assumption, fertility will remain even higher, by approximately 0.5 children per woman throughout the projection period. Under a low-variant assumption, the opposite is true; fertility is expected to remain lower, by approximately 0.5 children per woman through 2050 (UN, 2009) . While this range may seem small, it can have a substantial impact in a country like Nigeria with currently high fertility; if fertility declines more rapidly, according to the low-variant assumption, Nigeria could reach replacement level fertility by 2050, but if fertility declines slow or stall, then fertility could still be as high as about 3 children per woman by 2050. In terms of mortality assumptions, Nigeria is one of the high-HIV-prevalence countries (having a prevalence among persons aged 15-49 of at least 1.0 percent during the period 1980-2007; Nigeria's current estimated prevalence is about 3.1 percent (UNAIDS 2008)). Therefore, mortality for Nigeria is projected by modeling the course of the AIDS epidemic and projecting a yearly incidence of HIV infection. However, the models also assume a 50 percent reduction in the force of the epidemic and the population at risk of infection every 20 years, due to assumed behavioral changes. The models also make countryspecific assumptions regarding the impact of antiretroviral therapy treatments, mother-to-child transmission treatments, and pediatric AIDS therapies (UN 2009). Despite stated government priorities in tackling the HIV/AIDS epidemic and international donors increased funding (DFID, 2004) , universal access to HIV prevention, treatment, care, and support remains to be attained in the country. Nigeria's current life expectancy is only 49 years, and although it is projected to increase, it will only rise to about 62.5 years by 2050. Consequently, Nigeria must step up its efforts to attack the AIDS crisis to prevent an even bleaker picture of future life expectancy in the next round of UN projections.
Conclusions and policy recommendations
With respect to its age structure, at first glance Nigeria appears to be in a very promising situation overall, with a large cohort of young people entering adulthood (and, presumably, the labor force) while fertility rates are falling. Nevertheless, the population of children and youth will still be quite a large (albeit declining) percentage of Nigeria's total population by 2050 (28 percent). Even though the percentage of elderly will be relatively small, the elderly population is projected to grow and the numbers of both youth and elderly are staggering, given the overall population of Nigeria. Policies must address the needs of these groups, including education, child immunizations and basic health care, the prevention of sexually transmitted diseases and reproductive health services for teens, and old-age support and pensions and health care for the elderly who are disabled or chronically ill. The dependency ratio suggests that the working age population will support these other two portions of the population, and in fact produce a surplus, but in order to do that, they must be employed, and the data presented in this paper make that prospect seem rather dim. Despite some improvement between 2003 and 2008, unemployment rates are very high across nearly every region and every subgroup in the population. Increased employment seems to be mainly agricultural, which may not provide enough income to adequately support Nigerian families and could have deleterious environmental consequences if not done properly. In terms of population trends, Nigeria's total fertility rate (TFR) remains quite high compared to the rest of the less developed countries (over 5 children per woman) and although it is projected to continue to decline, there are questions about whether this decline is inevitable and whether it will continue apace. There is some evidence of decline from the 2003 and 2008 DHS data, however. Regardless of how the fertility rate changes, Nigeria's population growth will continue through 2050 due to simple population momentum.
Age at first sex, age at first marriage, and age at first birth for women still remain low in Nigeria (17.2, 17.8, and 19.4 , respectively, according to the 2008 DHS), although they have increased since 2003. Policies must be implemented that raise these average ages to reduce fertility overall. Unmet need remains high and the public health infrastructureparticularly the family planning and reproductive health infrastructure -is in great need of reform and improvement (Blattner et al. 2008) . Confronting and assuaging Nigerian pronatalist attitudes, particularly among men, is potentially difficult, but also necessary. This requires investment in education for women and an overall focus on improving the status of women. But investment in education, particularly for women, does not make sense without a benefit in terms of employment and economic mobility.
The labor market currently does not have many opportunities for women (or men, for that matter) and underemployment is widespread as well, particularly for youth (World Bank 2009) . What can be done? This is a question for the development economists, but it would seem that at this point in time, with the current technological resources available and Nigeria's substantial oil wealth, some creative forms of education, training, and job creation should be a focus.
Key subgroups within the population deserve special emphasis in population and economic policies. Ethnic disparities in fertility and child morbidity and mortality rates have been documented and are linked to religious, regional, and socioeconomic disparities, as well as some cultural practices (Reed and Mberu, forthcoming; Olufunke and Obafemi 2011) . The northern regions, Muslim and traditionalist populations, and rural areas, in particular, are in need of increased resources and infrastructure, particularly in the areas of family planning, education (especially female education), job creation, and public health. These programs should not exclude other regions or parts of the population, particularly as Nigeria is rapidly growing and there is also a large and growing urban population base in the south. Supporting change in underserved areas and among underserved groups without alienating those who are somewhat better off will require stronger governmental and civil society institutions (Bloom et al. 2007 ).
Although we do not discuss them in detail in this paper, Nigeria's mortality and health indicators continue to lag far behind other countries as well. Life expectancy lags severely, due to the HIV/AIDS epidemic as well as other infectious diseases, and poor health care infrastructure, particularly in rural areas (Blattner et al. 2008) . The facilities in the Nigerian health system are unevenly distributed across the country's regions and most of the facilities are clinics, not hospitals (and most hospitals are privately owned), with an inadequate supply of trained health workers (Nwakeze and Kandala 2011) . A recent analysis by Akinyemi et al. (2013) found that child survival rates improved between 1990 and 2008, but that this improvement was due primarily to improvements in sewage disposal and drinking water, as well as birth spacing and child care. In order to further decrease child mortality rates, the authors argue that maternal and child health services must be expanded and female education increased.
Steps are being made in the right direction, but massive public health investments, such as the government's ongoing recruitment of midwives for rural areas, must be made to avoid Nigeria falling even further behind its neighbors in life expectancy and health (Akinyemi et al. 2013) .
If the UN projections can be believed, continuing urbanization, at least partially due to internal migra-tion from rural areas, but also natural increase within cities, means that urban labor markets will need more jobs and infrastructure over time. Will this increasing urbanization lead to a more rapid fertility decline? Perhaps, as urban fertility norms continue to decline and rural migrants assimilate to urban norms (see, for example, White et al. 2008) . But it is important to recognize that even if urban fertility declines without many policy changes, Nigeria's rural population will still be large in numbers (even if they are a declining percentage of the population), rural-rural migration remains high (Mberu 2005) , and rural fertility change may require significantly more intervention.
In terms of international migration, Nigeria has moved from being primarily a sending country to also being a migrant receiving country in the West African region (Adepoju 2011) . Meanwhile, the Nigerian diaspora continues to grow globally, but although Nigeria is a leader in terms of the volume of remittances received from the diaspora in Africa, data on how these funds are used was lacking until recently; moreover, the country is also losing remittances sent out by non-Nigerian nationals resident in the country (Afaha 2013 ). Whether or not the Nigerian diaspora is a potential engine for growth at home or simply a brain drain is an outstanding question; however, the organization Nigerians in Diaspora Organizations has been formed and is in active dialogue with the Nigerian government regarding development and remittances (Adepoju 2011) .
The demographic dividend as a potential boon for overall development was first recognized in the case of the East Asian tigers. There is some debate in the literature about whether or not Africa can follow their model and capitalize on this one-time demographic bonus of a large working age population and relatively small dependent population (World Bank, 2009; Bloom et al. 2007; Bloom et al. 1998) . It is a tall order, particularly for a country like Nigeria, given all of its challenges as highlighted in this analysis. Nevertheless, Nigeria's population, in combination with its relative wealth, could be a dynamic engine of growth if harnessed properly. The Nigerian government, as well as international donors, must focus on the key challenges of investing in basic public infrastructure, including health, family planning, schools, and basic services; and of reinvesting oil profits in job creation. These sound like simple prescriptions, but of course they are not. Nevertheless, time is passing quickly and unless these investments are made now, the demographic dividend and its golden opportunity will pass Nigeria by. An important part of this process must include investments to improve quality data collection, access and availability, and the promotion of research on Nigeria's demographic trends and processes in order to generate credible evidence to guide policy and program interventions as well as to monitor and evaluate progress.
